METADATA AND NUMERICAL DATA CAPTURE:
Surface Tension

(2 - Components)

Guided [ata
Capture (GDC)

This tutorial describes
METADATA AND NUMERICAL DATA CAPTURE:

for 2-components
Surface Tension
with the Guided Data Capture (GDC) software.




NOTE:

The tutorials proceed sequentially to ease the
descriptions. It is not necessary to enter all
compounds before entering all samples, etc.

Compounds, samples, properties, etc., can be
added or modified at any time.

However, the hierarchy must be maintained
(i.e., a property cannot be entered, if there is no
associated sample or compound.)




The experimental data used in this example 1s from:

216 J. Chem. Eng Pata 2002, 47, 216—-218

Densities, Viscosities, and Surface Tensions of the
Trifluoroethanol + Quinoline System

Ki-Sub Kim and Huen Lee*

Department of Chemical Engineering, Korea Advanced Institute of Science and Technology.
373-1 Kusung-dong, Yusung-gu, Taejon 305701, South Korea

Densities, viscosities, and surface tensions of 2,2,2-trifluoroethanol (TFE) + quinoline were measured at
various temperatures and concentrations. This system was chosen as it is a possible candidate for an
organic working pair for an absorption heat pump. All results were correlated by a polynomial equation
as a function of temperature and concentration, and the parameters of the regression equation were
determined by a least-squares method. The average absolute deviations between the experimental and
ralculated values in the density, viscosity, and surface tension measurements were 0. 12, 1.8, and 0.76%,
respectively. The density values decreased with increasing temperature and quinoline mass fraction. As
the temperature of the liquid mixture increased and the quinoline mass fraction decreased. the viscosity
and surface tension values decreased.



Surface Tension (o) for the binary system
2,2,2-trifluoroethanol + quinoline

at p =101.3 kPa and various temperatures

Table 3. Measured Surface Tensions () for the
22 2-Trilluoroethanol {1 — w) — Quinoline (#) Mixtures

amMN-m ! at the fal lowing 17K

293.15 303,15 213.15 323,15

21.11 2031 19.44 18.55
24.78 23.07 21.87 20.86
28.64 26,98 25.84 25.00
32.57 31.53 A0.56 20,34
a7.23 36.02 3507 3377
4327 42.10 41.05 30.84

This data set is
considered here.




Experimental Method Info:

(iii} Suriace Tension Measurement. The surface
tensions of the binary system were measured by the plate
(Wilhelmyl method using a dynamic contact angle analyzer
(DCA) manufactured by Cahn Instruments. The plate was
made of crystal clear—white glass with uniform surface
quality, a precise squared edge, perfect flatness, and exact

dimensions. Its size was 24 = 30 mm?®. The operation and
analysis were automatically controlled by an external
computer. which was connected to the DCAL To control the
temperature of the sample within £0.05 K. a bath circula-
tor was used. The accuracy of the instrument is (.01

s 1.




. Guided Data Capture - Thermophysical and Thermochemical Data

File Edit Tools Help

Data Tables

= Property

Reference Compound Sarnple Mi:-:turel

=1 2002 kim lee 0
EI 2.2, 2-triflucroethanol
- Sample 1 [cm 99% nc;;)
EI qyinnline

2. CLICK
Property

1. SELECT the mixture for
which the data are to be
captured.

NOTE: The bibliographic information, compound identities,
sample descriptions, and mixture were entered previously. (There are
separate tutorials, which describe capture of this information, if needed.)




i, Property and experimental method for 2,2,2-trifluoroethanol + quinuline'féj%j - II:Ilil

k_ j
roperty: Surface tension liquid-gas

1. SELECT the Property Group:
Refraction; Surface tension; and
Speed of sound from the menu. |

Help

Froperty aoup: R efraction: Surface tension: and Speed of sound

b ethiod of measurenyznt;

E xpenmental purpgte:;

2. SELECT the Property:
Surface tension liquid-gas
for this example.

3. SELECT the Units: ALL OTHER

oy U/NITS for this example because
results are reported in 0.001-Nm-!

ak. Cancel




Mon-standard conversion facktor EI

Froperty walue in the anginal units multiplied by a | 0k I
converzion factar iz property wvalue in M /m:
Cancel |

[COrginal %alue] * [Converzion Factor] = [Converted
Walue] in M m

Enter the Conversion Factar here

|0.0m|

ENTER the Conversion Factor to
obtain (1/K). Here, it is 0.001.




# 1. SELECT Method of Measurement from the list
F'r_Derty provided. NOTE: Other can be a valid selection and
mopery] ShOULd include a brief description in the Comment field.

Uriits: I.-'f-.LL OTHER LNITS j

Method of measurement: IEIther experimental method [pleaze, describe in "Comments"']

Expenmental purpose: IF'rinn:ipaI objective of the wark, "I

2. SELECT the Experimental
Purpose from the list provided.

Comment  |Plate fwilhelmy] method)
[optional]

3. CLICK OK

k. | Cancel




SELECTION of # of Phases in Equilibrium and # of Constraints

. Surface tension liquid-gas {N;/m) as function of 2 variable(s)

Mistures | 2 2 2 ifluaroethanal + quinoline

Fhases in equilibrivnm: m dependent vanables: IE

Fhaze of the Prgperty Y alue(z) I

SELECT the # of Phases in
equilibrium. There is 2
phases; liquid & gas (air).

SELECT the # of
Constraints. There is
O constraints in the
present example.




i, Surface tension liquid-gas {N/m) as function of 2 variable{s)

helituire:

2.2 .2-triflucroethanal + quinoline

Phazes in equilibrivum: |2 vl Congtraints: ID vI |Independent wariables: |2 Property zet #

Phaze of the Property Y alug(s] I

Sample # m Sample # m

Multiple samples for a given component can
be accommodated, but this is rarely needed.

— Definition of Measurement Besults [Sbzolute va Relative)

! =~

— Data prezentation

Experimental values vI

Comments (Uptisnall |Plate [wihelmy] Method)]

Property and method Murmerizal Data I Cancel




i, Surface tension liquid-gas {N/m) as function of 2 variable{s)

P ibuire:

I2,2,2-trif|uu:uru:uethanu:ul + quinoline j
Phazes in equilibrium: |2 vI Constraints: ID v| |ndependent vanables: |2 Property zet # |-| Sample #|-| vI Sample#h vI
(i

Phasze 2

Precizion of the: Property W alue(s)
Phaze of the Property Valuels] | igquid ﬁ f* Mim

[ ol [ 1) SELECT Liguid from the list
provided for the Phase of the
Property Value

Independent ariable 2

| | WLiquid

— Definition of Measurement Results [Abzolu i

| =~

1
il

NOTE: Constraint and Independent

Variable field(s) appear automatically based on

the Gibbs Phase Rule.




Specification of constraints, constraint values, and constraint units

1. SELECT the Phase 2 (Air at 1 atm), Constraint(s) (none
here) and the Independent Variable(s) (7 and w,, here)
from the lists provided. I

I — ™ — T T" T

Precizion of the Property Y alue(z)
ID_ml & N/m

Phase of the Property % alue(z] ILiquid

Phaze 2

I.-'i‘xir at 1 atmosphere

|Independent wariable 1

I Temperature

LInits:IK j Incertainty: |[|_|:|5 [z

Ihdependent wariable 2

IWeight fraction of 2,2 .2-trfluoroethanal

UnitS:IDimenSiDnlms j Uncertainty: I [ %

— Deéfinition of Measurement B esult=Ltibealiba e Dalatinel

| 2. TYPE the Constraint Values (not
required here) and SELECT Units for the

Variable(s) and Constraint(s). Include
mens oot o GCErtainties, if known.

Property and method | | Murnerical [ata I Cancel

— Data prezentation

|E:-:|:uerimenta| valles




Measurement definition and Data presentation

—Phaze 2

I.-'-‘-.ir at 1 atmozphere

— Independent variable 1

I Temperature

i, Surface tension liquid-gas {M/m) as function of 2 ¥ariable(s) o o]
biture: 2.2, 2-trflyoroethanal + quinoline . j
Phazes in equilibrivm:; m Constraints: m |ndependent varia 1. SELECT Dl’/'ect Value (as
Phase o the Propery Valuet) [ compared with Relative Value) v
from the list defining the
J«——1 Measurement Results | .
— Independent varnable 2
I'W'eight fraction of 2.2,2-rifluoroethanal j Units;lDimensiDnless j Uncertainty: I Iz

Drefinition of Measurement Besults [Gbzolute vz Relative)

I Direct value

[Data prezentation

Pt = / method. Experimental values

here.

2. SELECT the appropriate
Data presentation

Comments (Dptianall |Plate [wikelmy) Method.

Froperty and methiod

| Murnerical [1ata I

Cancel |

3. CLICK Numerical Data




im. Surface tension liquid-gas (* 0.001 N/m} as function of 2 variable{s)

File Edit

=10l x|

|‘v’ar2

| Property

Clear the

)| TYPE, or much preferably,
PASTE the variable and
property values into the table.

See next page...

Table 3. Measured Surface Tensions (o) for the
2.2 2- Trilluoroethanol (1 — #) + Quinoline (v) Mixtures

almMe-mi ! at the following K

293,15

303,15

213,15

22315

21.11
24.78
28.62
32.57
A7.23
43.27

2031
2307
26098
31.53
A6.02
42.10

19.44
21.87
25,84
A0.56
35.07
41.05

18.58
20,86
25.00
289,34
EENN
20,84




im. Surface tension liquid-gas (* 0.001 M/m) as function of 2 variable(s) : - |I:I|i|
File Edit Action Help
War 1 |'ar 2 | Property |

1 29315 0.00 21.11

2 29315 0.20 24,78

3 29315 0.40 2862

4 29315 0.60 32 57

5 29315 0.80 37.23

S igglg ;gg ;gi:‘ Table 3. Measured Surface Tensions (o) for the

2 0215 0,20 2307 2.2 2 Trilluoroethanol (1 — ») + Quinoline (9 Mixtures

3 303.15 0.40 26.38 a'mMN-m ! at the fol lowing 1K
10 30315 0.60 .53
11 303,15 0.80 36.02 293,15 A03. 15 21315 A23.15
12 30315 1.00 42,10
13 1315 0.0 19,44 .00 21.11 20.31 16,44 18.58
14 71315 0.20 > a7 0.20 24.78 23.07 21.87 20,865
15 315 0.40 25 04 0.40 28.62 2608 25.84 25.00
16 3315 0,60 30,56 .60 22457 A1.53 ADAG 29.34
17 N315 0.80 35.07 .80 a7.23 AG.02 A5.07 377
18 1315 1.00 41.05 1.00 4327 42.10 41.05 20,84
19 32315 0.00 18,58
20 32315 0.20 20.86
21 32315 0.40 25.00
22 32315 0.50 29,34
23 32315 0.80 3377
24 32315

Clear the T able | Wiews plot Accept | Cancel |

NOTE: Simple CUT/PASTE procedures can be used within the table to

convert the original table into the required number of columns.
(This can also be done externally in spreadsheet software, e.g., EXCEL.)




i, surface tension liquid-gas (* 0.001 M/m) as function of 2 variable(s) O] x|
File Edit Action Help

RE [var 2 [Property |
1 29315 Q.00 211
2 29315 020 2478
3 29315 040 2862
4 29315 Q&0 3257
5 29315 0.a0 323 °
E 29315 1.00 4327 1 ‘ I I‘ K '/ '1’pl tt
7 30315 000 20 O le 0 O See
8 30315 020 2307 O O
5 30215 0.40 26,38 h l t t
I a graphical representation
11 30315 a0 36.02
12| 30315 1.00 4210 fth d t
13 31315 000 19.44 O e a a.
14 3315 020 21.87
15 3315 0.40 25,84
16 31315 [Ix=] 3056
17 31315 0.an 35,07
18 31315 1.00 41.05
19 32315 0.00 18.58
20 32315 020 20,86
21 32315 040 25.00 . z i =
- - B ]
= 22315 0ED 2934 i, Surface tension liquid-gas as function of Temperature O _|
23| 3231s 0,60 377 Tools  Help
32315 39.84 4
-
Clear the Table
-
37
c
2. Check for t hical | 7
. cC or typographnica y

errors, and CLICK OK,
when done.

| | | | | | | |
293 295 257 299 301 303 305 307

="ar 2




. surface tension liguid-gas {* 0.001 N/m} as function of 2 variable{s)

File Edit Action Help
Yar 1 ['var 2 |Property |
1 29315 0.00 2111
2 29315 020 24,78
3 29315 .40 2862
4 29315 0.ED 3257
] 29315 080 723
E 29315 1.00 4327
7 0315 0.00 20,31
a 0315 020 23.07
9 0315 .40 26.98
10 0315 060 31.53
11 0315 080 3E.02
12 0315 1.00 4210
13 315 0.00 19,44
14 315 020 21.87
15 315 .40 25.84
16 315 060 30,56
17 315 080 35.07
18 315 1.00 41.05
19 32315 0.00 18,58
20 32315 020 20,86
21 32315 .40 25.00
22 32315 060 29.34
23 32315 080 3377
24 32315 1.00 39.84
Clear the T able

CLICK Accept

Wigw plat

=10l x|

Caricel




m. Guided Data Capture - Thermophysical and Thermochemical Data

dle Ede Tasle sk NOTE: The new data set now
Reference Compaund appears in the tree under the
= 2002 kim lee 0 appropriate mixture.

EI 2.2 2-tiflucroethancl
- e Sample 1 [om,39x% nc;;)

NOTE: DOUBLE CLICKING on the data set
allows editing of all entered information.




END

Continue with other compounds,
samples, properties, reactions, etc...

or save your file and exit the program.




